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Abstract:  Studies  on  the  performance  of  the  China  banking  sector  have 
concentrated on analyzing the impact of ownership since reforms. However, 
little is known about the impact of change in behavior of the State Owned and 
Joint  Stock  Commercial  Banks  towards  non-traditional  activities  on  their 
performance.  The  present  study  employs  the  non-parametric  Data 
Envelopment  Analysis  (DEA)  method  to  examine  the  impact  of  non-
traditional activities on the technical, pure technical, and scale efficiency of 
the  China  banking  sector  during  the  period  2000-2005.  Additionally,  a 
battery of parametric and non-parametric univariate tests are employed to 
examine the difference in the efficiency levels of the China banking sector 
under the traditional and alternative DEA models. The empirical findings 
suggest  that  the  State  Owned  Commercial  Banks’  technical  efficiency 
enhances  with  the  inclusion  of  non-traditional  activities  attributed  to 
improvement in scale efficiency, while the Joint Stock Commercial Banks’ 
technical  efficiency  is  higher  attributed  to  improvement  in  pure  technical 
efficiency. 
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1. INTRODUCTION
The reform of the China banking sector over the last two decades is the core 
of China’s strategy to improve the intermediation of its large private sector savings. 
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The aim of the banking sector reform is to increase the efficiency of the financial 
system while preserving the stability of the financial and economic sectors. Despite 
undergoing  massive  reforms,  the  China  banking  sector  still  face  a  number  of 
challenges,  such  as  insufficient  capital,  government  interference,  poor  risk 
management practices, and large chunks of non-performing loans (NPLs).  
To date, studies on bank efficiency within the context of the China banking 
sector have concentrated on analyzing the impact of ownership on bank efficiency 
and performance since reforms (e.g. Chen et al. 2005; Fu and Heffernan, 2007; 
Ariff and Can, 2007; Berger et al. 2007). However, the impact of diversification 
strategy  on  bank  efficiency  has  not  been  the  main  focus  of  their  research. 
Furthermore, these studies have ignored the effects of non-traditional activities on 
the evolution of the efficiency of China banks.  
It has been documented by among others Rogers (1998), Stiroh (2000), Isik 
and Hassan (2003), and Sufian (2008) that the failure to incorporate non-traditional 
activities would lead to the efficiency scores obtained to be seriously understated. 
Isik and Hassan (2003) pointed out that by ignoring the non-traditional activities, 
as in most of the previous bank efficiency and productivity models, does not reflect 
the changes in the marketplace as banks have continuously embrace non-traditional 
activities  business.  Thus,  the  omission  of  such  items  may  affect  the  derived 
efficiency  and  productivity  estimates  statistically  and  economically  to  a  great 
extent by seriously understating the actual output (Siems and Clark, 1997).  
This  present  study  attempts  to  fill  a  demanding  gap  in  the  literature  by 
providing for the first time empirical evidence on the impact of non-traditional 
activities  on  China  banks’  technical  and  scale  efficiency  estimates.  The  non-
stochastic  frontier  Data  Envelopment  Analysis  (DEA)  method  is  employed  to 
examine the importance of non-traditional activities in explaining the evolution of 
China banks’ efficiency. Since its introduction by Charnes et al. (1978), researchers 
have  welcomed  DEA  as  the  preferred  method  for  performance  evaluation 
(Gregoriou  and  Zhou,  2005).  DEA  has  many  advantages  over  traditional 
parametric  techniques  such  as  regression  techniques.  While  regression  analysis 
approximates the efficiency of banks under investigation relative to the average 
performance, DEA in contrast, focuses on the yearly observations of individual 
banks  and  optimizes  the  performance  measure  of  each  bank.  Constructing  a 
separate frontier for each of the years under study is a critical issue in a dynamic 
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may not be in the following year. In the context of the China banking sector, it 
becomes  even  more  important,  as  there  is  an  ongoing  economic  reform  of  the 
banking sector over the estimation period.
The results from this study are of interest as this is the first time that the 
issue of the impact of non-traditional activities on China banks’ technical, pure 
technical,  and  scale  efficiency  estimates  has  been  considered.  In  recent  years, 
income derived from non-traditional activities business has been a growing area of 
banking operations in China and worldwide (Allen and Santomero, 2001). Thus, 
the  results  will  contribute  not  only  to  the  body  of  knowledge  considering  the 
changing nature of bank intermediation activities, but also will consider the impact 
of this change upon the evolution of China banks’ technical, pure technical and 
scale efficiency estimates.  
This paper is structured as follows. The following section reviews related 
studies in the main literature with respect to studies on bank efficiency. Section 3, 
describes the data, sources, and model specification, which is employed in this 
study.  Section  4  discusses  the  results,  and  finally  section  5  provides  some 
concluding remarks.  
2. REVIEW OF THE LITERATURE
Banking literatures that examine the impact of non-traditional activities on 
bank performance are voluminous. However, the majority of the earlier studies 
have focused on the U.S. banking sector (e.g. Jagtiani et al. 1995; Jagtiani and 
Khantavit,  1996;  Siems  and  Clark,  1997;  Rogers,  1998;  DeYoung  and  Roland, 
2001; DeYoung and Rice, 2003; Stiroh and Rumble, 2006). Only very recently 
empirical studies have been undertaken to examine several other countries such as 
Turkey (Isik and Hassan, 2003), Spain (Tortosa-Ausina 2003), Europe (Casu and 
Girardone, 2005), Malaysia (Sufian and Ibrahim, 2005), Taiwan (Lieu et al. 2005). 
Despite  that,  this  important  issue  on  the  Chinese  banking  sector  is  completely 
missing from the literature.  
Siems  and  Clark  (1997)  estimated  bank  profit  efficiency  measures  that 
includes  non-traditional  activities  and  found  that  failing  to  account  for  non-
traditional activities has important statistical and economic effects on the derived 
efficiency  measures  by  seriously  understating  banks’  output.  Rogers  (1998) 
estimated  the  cost,  revenue,  and  profit  efficiencies  of  U.S.  banks  by  using  the 
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proxy of non-traditional activities and employed the Distribution Free Approach 
(DFA) estimation method. He found that the standard model that omit the non-
traditional  activities  tend  to  understate  bank  efficiency  levels.  Similarly,  in  his 
study on the efficiency of the U.S. bank holding companies during the period 1991 
to  1997,  Stiroh  (2000)  found  that  the  efficiency  estimates  of  bank  holding 
companies are particularly sensitive to output specification and failure to account 
for non-traditional activities leads to profit efficiency estimates to be understated.  
Recognizing the importance of non-traditional activities in explaining bank 
efficiency,  Isik  and  Hassan  (2003)  incorporated  non-traditional  activities  as  an 
output  in  their  estimation  model.  They  examined  the  efficiency  of  the  Turkish 
banking sector during the period of 1980 to 1990. They found that the efficiency 
estimates of the private and foreign owned banks tend to be underestimated with 
the  exclusion  of  non-traditional  activities.  They  demonstrated  that  with  the 
inclusion of non-traditional activities, the technical efficiency and pure technical 
efficiency of the private owned banks in Turkey improved from 61.9% and 78.9% 
to  65.4%  and  84.9%  respectively.  For  the  foreign  owned  banks,  the  technical 
efficiency  and  pure  technical  efficiency  increased  to  86.1%  and  90.9%,  an 
improvement of 2.9% and 2.7% respectively. The State Owned Commercial Banks 
have benefited the least, exhibiting a marginal increase from 70.9% and 90.3% to 
71.0% and 91.0% respectively. They suggest that the non-traditional activities has 
greater impact on the private and foreign owned banks, as the groups have engaged 
more in these activities. Hence, the exclusion of the non-traditional activities may 
distort  the  results,  particularly  for  banks  that  are  actively  involved  in  the  non-
traditional activities.
DeYoung  and  Rice  (2003)  analyzed  which  bank  characteristics,  market 
conditions, and technological developments have been most closely associated with 
the increases in various types of non-interest income at U.S. commercial banks 
during the period 1989 to 2001. They also investigate whether the increases in 
various  types  of  non-interest  income  have  been  associated  with  improved  or 
worsening  bank  financial  performance  during  the  period.  They  arrived  at  five 
conclusions.  First,  they  conclude  that  the  large  banks  have  been  generating 
relatively more non-interest income. Secondly, they found that the well managed 
banks have been relying less on non-interest income. They also supported to the 
view  that  relationship  banking  tend  to  generate  non-interest  income.  They 
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with higher profits, more variable profits, and on net, a worsening of the risk return 
tradeoff for the average commercial bank during the sample period. 
Sufian and Ibrahim (2005) applied the Malmquist Productivity Index method 
to investigate the extent of non-traditional activities in explaining Malaysian banks’ 
total factor productivity changes. They found that the inclusion of non-traditional 
activities resulted in an increase in the estimated productivity levels of all banks in 
the sample during the period of study. They also suggested that the impact were 
more pronounced on Malaysian banks’ technological change rather than efficiency 
change.
Casu  and  Girardone  (2005)  investigated  the  relevance  of  non-traditional 
activities in explaining banks’ total productivity change. Using a balance sample of 
over 2000 European banks between 1994 and 2000, they found that the inclusion of 
non-traditional activities in the definition of banks’ output has the greatest impact 
on  technological  change  rather  than  efficiency  change.  They  conclude  that  by 
omitting  the  non-traditional  activities  may understate  banks’  productivity  levels 
and consequently would result in bias conclusions.  
By  employing  the  Stochastic  Cost  Frontier  method,  Lieu  et  al.  (2005) 
investigate  the  influence  of  non-traditional  activities  on  the  cost  efficiency  of 
Taiwan  banks.  They  estimate  and  compare  the  cost  inefficiency  of  46  Taiwan 
banks during the period of 1998 to 2001 by adopting two different models (i.e. with 
and without non-traditional activities outputs). They found that by omitting the 
non-traditional activities outputs in estimating the cost frontier function of banks 
results  in  an  underestimation  of  bank  efficiency  by  approximately  5%.  They 
suggest that the large banks are associated with higher cost efficiency and have an 
increased ability to develop non-traditional activities. They also found that banks 
with higher employee productivity tend to be relatively more cost efficient. Finally, 
they suggest that during the period under study economies of scale was observed 
for both models, while economies of scope are also observed.  
Despite  substantial  studies  performed  in  regard  to  the  efficiency  and 
productivity of financial institutions in the U.S., Europe and other Asia-Pacific 
banking industries, empirical evidence on the China banking industry is relatively 
scarce.  Among  the  notable  microeconomic  research  performed  on  China  bank 
efficiency were by Chen et al. (2005), Fu and Heffernan (2007), and Ariff and Can 
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Chen et al (2005) examines the cost, technical and allocative efficiency of 43 
Chinese banks over the period 1993 to 2000. They find that the large State Owned 
Commercial  Banks  and  smaller  banks  are  more  efficient  than  medium  sized 
Chinese  banks.  In  addition,  technical  efficiency  consistently  dominates  the 
allocative  efficiency  of  Chinese  banks.  The  financial  deregulation  of  1995  was 
found  to  improve  cost  efficiency  levels  including  both  technical  and  allocative 
efficiency. 
Fu and Heffernan (2007) employed the Stochastic Frontier Approach (SFA) 
to investigate China's banking sector cost X-efficiency over the period 1985 to 
2002.  A  two-stage  regression  model  is  estimated  to  identify  the  significant 
variables influencing X-efficiency. Overall, they suggest that banks are operating 
40–60% below the X-efficiency frontier. On average, the Joint Stock Commercial 
Banks are found to be more X-efficient than the State Owned Commercial Banks. 
They suggest that X-efficiency was higher during the first phase of bank reform. 
They conclude that the recent policies, which was aimed at increased privatization, 
greater  foreign  bank  participation,  and  liberalized  interest  rates  should  help  to 
improve the cost X-efficiency of China's banks. 
More  recently,  Ariff  and  Can  (2007)  employed  the  non-parametric  Data 
Envelopment  Analysis  (DEA)  technique  to  investigate  the  cost  and  profit 
efficiency of 28 Chinese commercial banks during the period 1995 to 2004. In the 
second stage regression, they examine the influence of ownership type, size, risk 
profile, profitability, and key environmental changes on bank efficiency by using 
the Tobit regression. They find that profit efficiency levels are lower than the cost 
efficiency, suggesting that the most important inefficiencies are on the revenue 
side. They suggest that the Joint Stock Commercial Banks (national and city based) 
have exhibited higher cost and profit efficiency compared to their State Owned 
Commercial Bank counterparts. Likewise, they find that the medium sized banks 
are more efficient than their small and large peers.  
3. METHODOLOGY
A  non-stochastic  frontier  Data  Envelopment  Analysis  (DEA)  method  is 
employed with variable return to scale (VRS) assumption to measure the input-
oriented technical efficiency of China banks. DEA involves constructing a non-
parametric production frontier based on the actual input-output observations in the 
sample relative to which efficiency of each bank in the sample is measured (Coelli, ANALYSIS OF THE RELEVANCE OF NON-TRADITIONAL ACTIVITIESITEMS UPON THE EFFICIENCY… 89
1996). Let us give a short description of the DEA. Assume that there is data on K
inputs and M outputs for each N bank. For the ith bank, these are represented by the 
vectors xiand yi respectively. Let us call the K x N input matrix – X and the M x N
output matrix – Y. To measure the efficiency for each bank we calculate a ratio of 
all inputs, such as (u’yi/v’xi) where u is an M x 1 vector of output weights and v is a 
K x 1 vector of input weights. To select optimal weights we specify the following 







’xi 1,   j = 1, 2,…, N,
u,v  0
 (1) 
           
The above formulation has a problem of infinite solutions and therefore we 





ȝ’yi – ĳ’xj 0 j = 1, 2,…, N,
ȝ,ĳ  0
 (2) 
where we change notation from u and v to ȝ and ĳ, respectively, in order to 
reflect  transformations.  Using  the  duality  in  linear  programming,  an  equivalent 
envelopment form of this problem can be derived: 
min T ,
ș, Ȝ
0 t  O Y yi
0 t  O T X xi
0 t O
 (3) 
where T  is a scalar representing the value of the efficiency score for the ith
bank which will range between 0 and 1. O is a vector of N x 1 constants. The linear 
programming has to be solved N times, once for each bank in the sample. In order 
to  calculate  efficiency  under  the  assumption  of  variable  returns  to  scale,  the 
convexity constraint ( 1 ' 1   O N ) will be added to ensure that an inefficient bank is 
only compared against banks of similar size, and therefore provides the basis for 
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The analysis under DEA is concerned with understanding how each DMU is 
performing  relative  to  others,  the  causes  of  inefficiency,  and  how  a  DMU  can 
improve its performance to become efficient. In that sense, DEA calculates the 
relative efficiency of each DMU in relation to all other DMUs by using the actual 
observed values for the inputs and outputs of each DMU. It also identifies, for 
inefficient DMUs, the sources and level of inefficiency for each of the inputs and 
outputs. The DEA is carried out by assuming either constant returns to scale (CRS) 
or  variable  returns  to  scale  (VRS).  The  estimation  with  these  two  assumptions 
allows the overall technical efficiency (TE) to be decomposed into two collectively 
exhaustive components: pure technical (PTE) and scale efficiency (SE) i.e. TE = 
PTE x SE. The former relates to the capability of managers to utilize firms’ given 
resources, whereas the latter refers to exploiting scale economies by operating at a 
point where the production frontier exhibits constant returns to scale. 
Five  useful  features  of  DEA  are  first,  each  DMU  is  assigned  a  single 
efficiency  score,  hence  allowing  ranking  amongst  the  DMUs  in  the  sample. 
Second, it highlights the areas of improvement for each single DMU. For example, 
since a DMU is compared to a set of efficient DMUs with similar input-output 
configurations, the DMU in question is able to identify whether it has used input 
excessively or its output has been under-produced. Third, there is possibility of 
making  inferences  on  the  DMUs  general  profile.  We  should  be  aware  that  the 
technique used here is a comparison between the production performances of each 
DMU to a set of efficient DMUs. The set of efficient DMUs is called the reference 
set. The owners of the DMUs may be interested to know which DMU frequently 
appears in this set. A DMU that appears more than others in this set is called the 
global leader. Clearly, this information gives huge benefits to the DMU owner, 
especially in positioning its entity in the market. Fourth, DEA does not require a 
preconceived structure or specific functional form to be imposed on the data in 
identifying and determining the efficient frontier, error, and inefficiency structures 
of the DMUs (Evanoff and Israelvich, 1991; Grifell-Tatje and Lovell, 1997; Bauer 
et al. 1998). Finally, Avkiran (1999) acknowledges the edge of DEA by stating that 
this technique allows the researchers to choose any kind of input and output of 
managerial interest, regardless of different measurement units. There is no need for 
standardization
lvii. The main weakness of DEA is that it assumes data are free from 
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its analysis is confined to the sample set used. This means that an efficient DMU 
found in the analysis cannot be compared with other DMUs outside of the sample.  
3.1 Specification of Bank Inputs, Outputs, and Data  
The  definition  and  measurement  of  inputs  and  outputs  in  the  banking 
function  remains  a  contentious  issue  among  researchers.  In  the  banking  theory 
literature, there are two main approaches competing with each other in this regard: 
the production and intermediation approaches (Sealey and Lindley, 1977). Under
the production approach pioneered by Benston (1965), a financial institution is 
defined  as  a  producer  of  services  for  account  holders,  that  is,  they  perform 
transactions  on  deposit  accounts  and  process  documents  such  as  loans. The
intermediation approach on the other hand assumes that financial firms act as an 
intermediary between savers and borrowers and posits total loans and securities as 
outputs, whereas deposits along with labour and physical capital are defined as 
inputs.
For the purpose of this study, a variation of the intermediation approach or 
asset approach originally developed by Sealey and Lindley (1977) will be adopted 
in the definition of inputs and outputs used. According to Berger and Humphrey 
(1997),  the  production  approach  might  be  more  suitable  for  branch  efficiency 
studies  as  at  most  times  bank  branches  process  customer  documents  and  bank 
funding, while investment decisions are mostly not under the control of branches.  
Accordingly, we model China banks as multi-product firms, producing two 
outputs by employing two inputs. All variables are measured in million of China 
Yuan  (CNY).  The  input  vectors  include  (x1) Total  Deposits,  which  includes 
deposits from customers and other banks and (x2) Fixed Assets, while (y1) Total
Loans, which includes loans to customers and other banks and (y2) Investments are 
the output vectors. To recognize that financial institutions in recent years have 
increasingly been generating income from non-traditional activities business and 
fee income generally, (y3) Non-Traditional Activities is included in the study as an 
output.  The  summary  of  data  used  to  construct  the  efficiency  frontiers  are 
presented in Table 8. Fadzlan SUFIAN  92













Outputs            
             
Total Loans (y1)             
Min  3.00  1.10  0.30  0.30  4.02  11.65 
Mean  221,397.87  222,743.24  216,776.53  224,392.34  203,805.00  224,086.71 
Max  2,402,477.00  2,651,420.00  2,945,139.00  3,326,668.00  3,040,627.00  3,131,096.00 
S.D  542,645.76  565,082.20  586,688.40  626,464.83  598,506.07  654,163.04 
             
Investments (y2)             
Min  3.84  4.05  2.56  3.50  4.28  10.79 
Mean  146,217.10  139,086.20  134,244.09  134,690.05  132,560.12  180,126.46 
Max  1,371,887.00  1,288,057.00  1,493,042.00  1,655,698.00  1,764,195.00  2,784,976.00 
S.D  342,172.79  330,816.08  342,619.76  362,395.02  385,247.77  552,963.88 
             
Non-Traditional 
Activities Items (y3) 
           
Min  50.60  99.60  130.00  189.70  10.20  21.38 
Mean  1,486.07  2,550.96  2,986.64  3,947.33  4,245.93  4,418.18 
Max  8,184.00  16,464.00  19,175.00  24,768.00  21,342.00  19,721.00 
S.D  2,319.61  4,502.95  5,172.94  6,680.95  6,159.44  6,178.56 
             
Inputs            
           
Total Deposits (x1)             
Min  0.10  0.30  0.20  0.20  7.49  20.59 
Mean  8,388.55  349,321.54  337,457.84  345,633.76  329,305.69  382,747.57 
Max  72,615.00  3,933,374.00  4,346,838.00  4,832,186.00  5,289,551.00  5,838,124.00 
S.D  20,348.48  875,440.41  895,341.13  949,326.37  979,875.37  1,150,154.70 
             
Fixed Assets (x2)             
Min  1.50  0.10  0.10  0.09  0.12  0.20 
Mean  353,334.67  7,618.78  6,679.97  6,344.50  5,548.30  6,241.63 
Max  3,572,262.00  63,833.00  69,508.00  71,276.00  78,795.00  112,272.00 
S.D  851,271.15  18,855.27  17,977.29  18,043.73  17,071.19  20,396.45 
Source: Fitch IBCA BankScope
This study employs annual data for all the State Owned Commercial Banks 
and the Joint Stock Commercial Banks during the period 2000 to 2005. The main 
source of data is BankScope database maintained by Fitch/IBCA/Bureau van Dijk, 
which is considered as the most comprehensive database for research in banking. 
Following the procedures outlined by Dyson et al. (2001) the choice of banks for 
this  study  is  based  on  the  fact  that  they  face  a  common  market  and  compete 
nationwide. To recap, Dyson et al. (2001) have developed what they describe as a 
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which the performance are compared should be undertaking similar activities and 
producing comparable products and services so that a common set of outputs can 
be defined. As we are looking at relative efficiency, it is important that the DMUs 
should be sufficiently similar, so that comparisons are meaningful.  
4. EMPIRICAL FINDINGS
In this section, we will discuss the technical efficiency change (TE) of the 
China banking sector, measured by the Data Envelopment Analysis (DEA) method 
and its decomposition into its mutually exhaustive components of pure technical 
efficiency  (PTE)  and  scale  efficiency  (SE)  components.  The  efficiency  of  the 
China banking sector is examined first under a traditional DEA model. To examine 
the impact of non-traditional activities on the technical, pure technical, and scale 
efficiency of the China banking sector, we extend the analysis to examine the State 
Owned Commercial Banks and Joint Stock Commercial banks’ efficiency derived 
from  an  alternative  DEA  model,  which  incorporates  non-traditional  activities 
output variable.  
4.1 Efficiency of the China Banking Sector 
Table 9 presents the mean efficiency scores of the China banking sector for 
the years 2000 (Panel A), 2001 (Panel B), 2002 (Panel C), 2003 (Panel D), 2004 
(Panel E), 2005 (Panel F), State Owned Commercial Banks (Panel G), and Joint 
Stock Commercial Banks (Panel H) under the traditional DEA model. The results 
suggest that the China banking sector’s mean technical efficiency has been on an 
increasing trend during the earlier part of the studies, before declining during the 
latter year. The decomposition of technical efficiency into its mutually exhaustive 
components of pure technical and scale efficiency suggest that scale inefficiency 
outweighs pure technical inefficiency of the China banking sector during all years. 
Overall the results seem to imply that the China banking sector has been inefficient 
in exploiting the economies of scale given the scale of operations.  
Table 9 Summary Statistics of Efficiency Scores (Traditional DEA)
Banks  Mean  Minimum  Maximum  Std. Dev. 
         
PANEL A:2000        
Technical Efficiency  0.779 0.702 1.000 0.075
Pure Technical Efficiency  0.911 0.732 1.000  0.097
Scale Efficiency  0.860 0.726 1.000  0.085Fadzlan SUFIAN  94
Banks  Mean  Minimum  Maximum  Std. Dev. 
         
PANEL B:2001        
Technical Efficiency  0.810 0.681 1.000 0.082
Pure Technical Efficiency  0.938 0.704 1.000  0.098
Scale Efficiency  0.869 0.711 1.000  0.087
       
PANEL C:2002         
Technical Efficiency  0.953  0.872  1.000 0.053 
Pure Technical Efficiency  0.985  0.905  1.000  0.029 
Scale Efficiency  0.968  0.887  1.000  0.042 
     
PANEL D:2003         
Technical Efficiency  0.937  0.874  1.000 0.048 
Pure Technical Efficiency  0.982  0.900  1.000  0.031 
Scale Efficiency  0.954  0.874  1.000  0.042 
         
Panel E: 2004         
Technical Efficiency  0.960 0.835 1.000 0.045
Pure Technical Efficiency  0.987  0.951  1.000  0.019 
Scale Efficiency  0.972  0.835  1.000  0.044 
         
Panel F: 2005         
Technical Efficiency  0.939 0.815 1.000 0.068
Pure Technical Efficiency  0.996 0.973 1.000  0.009
Scale Efficiency  0.943 0.815 1.000  0.069
         
Panel G: State Owned Commercial Banks         
Technical Efficiency  0.869  0.698  1.000  0.085 
Pure Technical Efficiency  0.995  0.941  1.000  0.013 
Scale Efficiency  0.873  0.711  1.000  0.085 
         
Panel H: Joint Stock Commercial Banks          
Technical Efficiency  0.907  0.681  1.000  0.098 
Pure Technical Efficiency  0.955  0.704  1.000  0.074 
Scale Efficiency  0.950  0.758  1.000  0.063 
Note: Detailed results are available from the authors upon request 
During the period under study, the results seem to suggest that the State 
Owned Commercial Banks (Panel G) have exhibited mean technical efficiency of 
86.9% suggesting mean input waste of 13.1%. In other words, the State Owned 
Commercial Banks could have produced the same amount of outputs by only using 
86.9% of the amount of inputs it uses. On the other hand, the results from Panel H 
of Table 9 suggest that the Joint Stock Commercial Banks have exhibited a higher 
mean  technical  efficiency  of  90.7%.  Similar  to  their  State  Owned  Commercial 
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inefficiency were mainly due to scale rather than pure technical albeit at a lower 
degree of 5.0% (State Owned Commercial Banks – 5.7%).  
4.2  Non-Traditional  Activities  and  the  Gap  between  the  Two  DEA 
Models
Having  established  the  traditional  DEA  model,  we  now  analyze  the 
technical, pure technical, and scale efficiency of the China banking sector under the 
alternative  DEA  model.  As  indicated  previously,  these  results  are  obtained  by 
modifying the initial DEA model to incorporate an additional output variable in the 
form of non-traditional activities. It is worth mentioning that the inclusion of non-
traditional  activities  may  enhance  or  worsen  decision-making  units’  (DMUs) 
efficiency. However, what is more essential is to examine for which option the 
obtained  efficiency  score  is  more  representative  i.e.  either  improvement  or 
deterioration  in  pure  technical  or  scale  efficiency.  Table  10  present  the  results 
derived from the alternative DEA model. 
It is apparent from Table 10 that the inclusion of non-traditional activities 
has resulted in a lower mean technical efficiency of China banks during the earlier 
years,  while  the  China  banking  sector’s  mean  technical  efficiency  seem  to 
improved with the inclusion of non-traditional activities during the latter years. It is 
also  interesting  to  note  that  while  potential  economies  of  scale  seem  to  be 
overestimated during the earlier years, the empirical findings seem to suggest that 
the exclusion of non-traditional activities has resulted in the potential economies to 
be underestimated during the latter years i.e. by 9.3% and 8.4% during the years 
2004 and 2005 respectively. It is also apparent that the inclusion of non-traditional 
activities has had a greater impact on China banks’ mean pure technical efficiency 
compared to scale efficiency.  
Table 10 Summary Statistics of Efficiency Scores (Alternative DEA Model)
Banks  Mean  Minimum  Maximum  Std. Dev. 
         
PANEL A:2000        
Technical Efficiency  0.975 0.895 1.000 0.038
Pure Technical Efficiency  0.993 0.935 1.000  0.018
Scale Efficiency  0.981 0.895 1.000  0.031
         
PANEL B:2001        
Technical Efficiency  0.968 0.838 1.000 0.050
Pure Technical Efficiency  0.994 0.912 1.000  0.024
Scale Efficiency  0.974 0.909 1.000  0.037Fadzlan SUFIAN  96
Banks  Mean  Minimum  Maximum  Std. Dev. 
       
PANEL C:2002         
Technical Efficiency  0.971  0.875  1.000 0.045 
Pure Technical Efficiency  0.983  0.914  1.000  0.031 
Scale Efficiency  0.987  0.875  1.000  0.034 
     
PANEL D:2003         
Technical Efficiency  0.978  0.909  1.000 0.030 
Pure Technical Efficiency  0.994  0.954  1.000  0.015 
Scale Efficiency  0.985  0.909  1.000  0.029 
         
Panel E: 2004         
Technical Efficiency  0.873 0.722 1.000 0.108
Pure Technical Efficiency  0.993  0.925  1.000  0.020 
Scale Efficiency  0.879  0.722  1.000  0.105 
         
Panel F: 2005         
Technical Efficiency  0.857 0.654 1.000 0.137
Pure Technical Efficiency  0.997 0.975 1.000  0.007
Scale Efficiency  0.859 0.654 1.000  0.134
         
Panel G: State Owned Commercial Banks         
Technical Efficiency  0.919  0.654  1.000  0.106 
Pure Technical Efficiency  1.000  1.000  1.000  0.000 
Scale Efficiency  0.919  0.654  1.000  0.106 
         
Panel H: Joint Stock Commercial Banks          
Technical Efficiency  0.944  0.683  1.000  0.085 
Pure Technical Efficiency  0.989  0.912  1.000  0.023 
Scale Efficiency  0.954  0.683  1.000  0.081 
Note: Detailed results are available from the authors upon request
We  now  turn  to  discuss  the  impact  of  the  inclusion  of  non-traditional 
activities on the evolution of the State Owned Commercial Banks and Joint Stock 
Commercial Banks’ technical, pure technical, and scale efficiency estimates. The 
results presented in Panel G and H of Table 10 suggests that the inclusion of non-
traditional  activities  has  resulted  in  a  higher  technical  efficiency  of  the  State 
Owned Commercial Banks and the Joint Stock Commercial Banks. However, a 
closer  look  at  the  results  seems  to  suggest  that  the  sources  of  improvement  in 
technical efficiency levels vary according to peer groups. The empirical findings 
seem  to  suggest  that  the  inclusion  of  non-traditional  activities  has  had  greater 
positive impact on the State Owned Commercial Banks’ scale efficiency, while the 
Joint Stock Commercial Banks improvements in technical efficiency was largely 
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Overall, the results from both the DEA models seems to suggest that in the 
case of the China banking sector, technical inefficiency has much more to do with 
the scale of production rather than the inefficient utilization of resources due to 
managerial best practice. The dominant effect of the scale inefficiency indicates 
that  most  of  China  banks  have  been  operating  at  ‘incorrect’  scale.  They  either 
experience economies of scale (i.e. increasing returns to scale (IRS)) due to being 
at less than optimum size or diseconomies of scale (i.e. decreasing returns to scale 
(DRS)) due to being at more than the optimum size. Thus, decreasing or increasing 
the  scale  of  production  could  result  in  cost  savings  or  efficiencies.  It  is  worth 
highlighting that scale inefficiency due to IRS may be attributed to small banks, 
whereas,  scale  inefficiency  due  to  DRS  tend  to  be  related  to  large  banks  (e.g. 
Miller and Noulas, 1996; Noulas et al. 1990).  
4.3 Univariate Test Results 
To examine the differences in the mean between the traditional DEA and 
alternative DEA models, a battery of parametric (t-test) and non-parametric (Mann-
Whitney  [Wilcoxon]  and  Kruskal-Wallis)  tests  are  performed.  The  results  are 
presented in Table 11. The results from the parametric and non-parametric tests 
support  the  findings  that  China  banks  have  exhibited  a  higher  mean  technical 
efficiency with the inclusion of non-traditional activities (0.93706 > 0.89633) and 
is statistically significant at the 1% level in the parametric t-test (p-value = 0.005) 
and  the  non-parametric  Mann-Whitney  [Wilcoxon]  and  Kruskal-Wallis  tests. 
Likewise,  it  is  observed  from  Table  11  that  the  inclusion  of  non-traditional 
activities has resulted in a higher mean pure technical efficiency levels (0.99219 > 
0.96627) and is statistically significant at the 1% level in the parametric t-test (p-
value  =  0.001).  The  parametric  t-test  result  is  further  confirmed  by  the  non-
parametric Mann-Whitney [Wilcoxon] and Kruskal-Wallis tests. It is apparent from 
Table 11 that the inclusion of non-traditional activities has resulted in a higher 
mean scale efficiency (0.94437 > 0.92795) and is statistically significant at the 1% 
level in the non-parametric Mann-Whitney [Wilcoxon] and Kruskal-Wallis tests. 
Overall, it is observed from Table 11 that the magnitude of improvement in the 
pure  technical  efficiency  estimates  is  greater  compared  to  the  scale  efficiency 
estimates, implying that the improvement in China banks’ technical efficiency is 
attributed largely to the improvement in pure technical efficiency rather than scale 
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Table 11 Summary of the Parametric and Non-Parametric Tests
TEST GROUPS
PARAMETRIC TEST NON-PARAMETRIC TEST
INDIVIDUAL TESTS t-test Mann-Whitney  
[Wilcoxon Rank-Sum] test 
Kruskall-Wallis Equality 
of Populations test 
TEST STATISTICS t (Prb > t) z (Prb > z) Ȥ2 (Prb > Ȥ2)
  Mean  t  Mean Rank  z  Mean Rank  Ȥ2
Technical Efficiency (TE) 
Traditional DEA Model 








Pure Technical Efficiency (PTE) 
Traditional DEA Model 








Scale Efficiency (SE) 
Traditional DEA Model 








Note: Test methodology follows among others, Aly et al. (1990), Elyasiani and Mehdian (1992), and 
Isik and Hassan (2003). Parametric (t-test) and non-parametric (Kruskall-Wallis and Mann-
Whitney) tests test the null hypothesis of equal mean between the two models.  
*** indicates significant at the 1% level.  
5. CONCLUSIONS AND DIRECTIONS FOR FUTURE RESEARCH
In this paper, we examined the performance of the China banking sector 
during the period 2000-2005. Several efficiency estimates of individual banks are 
estimated  by  using  the  non-parametric  Data  Envelopment  Analysis  (DEA) 
approach.  Two  different  models  have  been  employed  to  differentiate  how 
efficiency scores vary with changes in inputs and outputs. To further complement 
the  results  of  the  efficiency  measures  derived  from  the  DEA  model,  we  have 
analyzed the determinants of the State Owned Commercial Banks and the Joint 
Stock  Commercial  Banks’  efficiency  by  using  various  accounting  measures  of 
bank  performance  which  are  commonly  being  used  by  industry  leaders  and 
regulators.
The  empirical  findings  suggest  that  during  the  period  of  study,  scale 
inefficiency  outweighs  pure  technical  inefficiency  in  determining  the  China 
banking sector’s technical efficiency implying that the China banking sector has 
been inefficient in exploiting the economies of scale given their scale of operations. 
The results suggest that the inclusion of non-traditional activities has mixed impact 
on  China  banks’  efficiency  estimates.  The  results  suggest  that  while  the  State ANALYSIS OF THE RELEVANCE OF NON-TRADITIONAL ACTIVITIESITEMS UPON THE EFFICIENCY… 99
Owned  Commercial  Banks’  technical  efficiency  are  enhanced  attributed  to  the 
improvement  in  scale  efficiency,  the  Joint  Stock  Commercial  Banks’  technical 
efficiency improved attributed to the improvement in pure technical efficiency. 
Due to its limitations, the paper could be further extended in a variety of 
ways.  Firstly,  future  research  into  the  efficiency  of  the  Chinese  banking  sector 
could  consider  the  production  function  along  with  the  intermediation  function. 
Secondly,  the  non-parametric  frontier  analysis  adopted  in  this  paper  could  be 
combined with the stochastic frontier analysis method of estimating the frontier. 
This should testify to the robustness of the results against alternative estimation 
methods. Thirdly, investigation into productivity changes over time, as a result of a 
technical change or technological progress or regress by employing the Malmquist 
Productivity  Index  (MPI)  could  yet  be  another  extension  to  the  paper.  Finally, 
future  studies  could  also  follow  the  approach  by  Stiroh  (2006)  and  Stiroh  and 
Rumble (2006) to identify the determinants of risk, measured by equity market 
volatility and to examine how they have evolved by using equity returns of the 
publicly traded China banks. Fadzlan SUFIAN  100
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